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, Stanley Reisner ,
Stanley-Reisner 1975 $([4],[5])$ .
,
, ( ) ( )
. , Stanley-Reisner
Cohen-Macaulay ( $[2],[3],[6]$ ). $\mathrm{B}\mathrm{j}_{\ddot{\mathrm{O}}\mathrm{r}\mathrm{n}}\mathrm{e}\mathrm{r}([1])$
, ,
2
2.1 ( ): $V=\{v_{1}, \ldots , v_{n}\}$ . V
\Delta , $V$ ,
(1) G\in \Delta $F\subset G$ , $F\in\triangle$ ,
(2) $\{v_{i}\}\in\triangle$ , $i=1,$ $\ldots,$ $n$
.
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22( ): $\triangle$ V . $\triangle$ $F$
$\triangle$ , $\dim F=|F|-1$ F . $\triangle$ $\dim\triangle=$
$\max\{\dim F|F\in\triangle\}$ . $\triangle$ $\{F_{i}\}_{i\in I}$ $\Delta$
$\langle F_{i}\rangle_{i\in I}$ .
\Delta (facet) . , $F\in\Delta$
G\subset F $|G|=|F|-1$ F .
\Delta , $\Delta$ $(\mathrm{p}_{\mathfrak{U}\mathrm{r}}\mathrm{e})$
. , ,
.






(1) $\langle F_{i}\rangle\cap\langle F_{1}, \ldots, F_{i-1}\rangle$ $i(2\leq i\leq m)$ , $F_{i}$
.
(2) $i(2\leq i\leq m)$ , $\{F:F\in\langle F_{1}, \ldots, F_{i}\rangle, F\not\in\langle F_{1,\ldots,i}F-1\rangle\}$
– .
(3) $i,j(1\leq j<i\leq m)$ , $F_{i}\backslash F_{k}=\{v\}$ $v\in F_{i}\backslash F_{j}$
$k\in\{1,2, \ldots, i-1\}$ .
(1), (2) (3) $\triangle$
$\triangle$ (shelling) .
2.4 (Bruns and Herzog $(19.9\epsilon.).[2.]$ ):
.
. (1) $\Rightarrow(2)$ : , $F_{i}=\{v_{1}, \ldots, v_{d}\}$ , $\langle F_{i}\rangle\cap$
$\langle F_{1}, \ldots, F_{i-1}\rangle$ $\{v_{1}, \ldots, v_{j-}1, v_{j}+1, \ldots, vd\},$ $(1\leq j\leq r\leq d)$
. , Si $=\{F$ : $F\in$
$\langle F_{1}, \ldots, F_{i}\rangle,$ $F\not\in\langle F_{1}, \ldots, F_{i1}-\rangle\}$ – $\{v_{1}, \ldots, v_{r}\}$ .
(2) $\Rightarrow(3):G$ – . $G\not\subset F_{j}$ , $v\in$
$G\backslash F_{j}$ . , $v\in F_{i}\backslash F_{j}$ , $G$ ,
$F_{i}\backslash F_{k}=\{v\}$ $k,$ $1\leq k\leq i-1$ .
( $G\subset F_{i}$ , $v\in F_{i}$ . $G$ , $G\backslash \{v\}\subset F_{k}$ $k(1\leq$
$k<i)$ . $|F_{i}\backslash F_{k}|>1$ ,
$G’=(G\backslash \{v\})\cup(F_{i}\backslash Fk\backslash \{v\})$ , $G’\in S_{i}$ . G’ ,
$S_{i}$ $G”$ , v\not\in G’’ , $G$
. , $F_{i}\backslash F_{k}=\{v\}$ $k(1\leq k\leq i-1)$
.)
(3) $\Rightarrow(1):F\in\langle F_{i}$ ) $\cap\langle F_{1}, \ldots, F_{i1}-\rangle$ . , $F\subset F_{j}$
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$i(<i)$ . , (3) , $F_{i}\backslash F_{k}=\{v\}$
$v\in F_{i}\backslash F_{j}$ $k\in\{1, \ldots, i-1\}$ . , $F\subset F_{i}\backslash \{v\}\subset$ $F_{k}$




3.1 ( ): P 2 $\leq$ , $(P, \leq)$
(partial order) ,
(1) ( ) $x\leq x$ ,
(2) ( ) $x\leq y,$ $y\leq x\Rightarrow x=y$ ,
(3) ( ) $x\leq y,$ $y\leq z\Rightarrow z\leq z$
. $\cdot$ , $P$ .
, .
32( ): $P$ . $v_{i_{1}},$ $\ldots,$ $v_{i_{r}}\in$ P $v_{i_{1}}\leq$
$\leq v_{i_{r}}$ , $\{v_{i_{1}}, \ldots, v_{i_{r}}\}$ $P$ (chain) . ,
$r-1$ . $P$ (length) , $P$
. , $\triangle(P)$ $P$





33( ): $P$ . $v\in$
$P$ (rank) , $v$ $v$ $P$
, rank $v$ .
34( ): $P$ . $x\leq y,$ $x\neq y$ , $x\leq$
$z\leq y$ $x=z$ $y=z$ , $y$ $x$ (cover)
$x\prec y$ . { $v_{i_{1}},$ $\ldots$ , vif}\subset P $v_{i_{1}}\prec v_{i_{2}}\prec\cdots\prec v_{i_{r}}$
, $\{v_{i_{1}}, \ldots, v_{i_{r}}\}$ (unrefinable) .











36. $(P, \leq)$ , $\hat{0},\hat{1}\not\in P$ $x\in P$
$\text{ }\hat{0}\leq x\leq\hat{1}$ . , :
(1) $(P\cup\{\hat{0},\hat{1}\}, \leq)$ .
(2) $\triangle(P)$ \triangle (P $\cup\{\hat{0},\hat{1}\}$ )
.
. (1) . (2) , $F$ $\triangle(P)$
$F\cup\{\hat{0},\hat{1}\}\text{ }\Delta(P\cup\{\hat{0},\hat{1}\})$





37(Bj\"orner$(1980)[1]$ ) $:(P, \leq)$ , $\mathcal{M}$
$P$ . , $\mathcal{M}$ \Omega ,
2 m, $m’\in \mathcal{M},$ $m$ : $\hat{0}=x_{0}\prec x_{1}\prec\cdots\prec x_{n}=\hat{1}$ ,
$m’$ : $\hat{0}=y_{0}\prec y_{1}\prec\cdots\prec y_{n}=\hat{1}$ $x_{i}=y_{i}(i=0,1, \ldots, e)$
$x_{\text{ }+1}\neq y_{\text{ }+1}$ :
(1) $m’<^{\Omega}m$ , m’/ $\{y_{0}, y_{1,\ldots,y_{\text{ }+1}}\}$ ,
$m”<^{\Omega}$ m ,
(2) $m”<^{\Omega}m$ mu m’ $\backslash \{X_{\text{ }}\}$ , $m^{m}<^{\Omega}$
$m$ m//’ m\{xe}
, $m’<^{\Omega}$ m .
. (1),(2) $\mathcal{M}$ , $P$ $n$
. $n=2$ , $n\geq 3$
. $P’=$ { $x\in P|$ rank $x\neq n-1$ } . (P’ <’
P $.<$ . , $x,$ $y\in$ Pu ,
$x<’y\Leftrightarrow x<y$ ). $P’$ $n-1$
, , P’ M’ \Omega ’ ,
(1) (2) . $m_{1’ 2’\cdot,s}’m’..m’$ M’ ,
. $m_{i}’$ : $\hat{0}=x_{0}\prec x_{1}\prec\cdots\prec x_{n-2}\prec x_{n}=\hat{1}$
, $A_{i}=\{z\in P : x_{n-2}\prec z\prec\hat{1}\}$ $B_{i}=\{z\in A_{i}$ : $\exists y\in$
$P,$ $x_{n-3}\prec y\prec z$ $(m_{i}’\backslash \{X_{n}-2\})\cup\{y\}<^{\Omega}m_{i}’\}$ . ,
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$C_{i}=A_{i}\backslash B_{i}$ . , $\dot{B}_{i}$ C,
A, , A,
, $z_{i1},$ $z_{i2},$ $\ldots,$ $z_{ia}.\cdot(a_{i}=|A_{i}|)$ . , $j=1,2,$ $\ldots,$ $a_{i}$
, $m_{ij}=m_{i}’\cup\{z_{ij}\}$ . ,
$P$ $\mathcal{M}=\{m_{ij} ; 1 \leq i\leq. s, 1\leq j\leq a_{i}\}$
$\Omega$ .
\Omega (1) (2) :
, $m,$ $m’\in \mathcal{M}$ m .$\cdot$. $\hat{0}=x_{0}\prec x_{1}\prec\cdots\prec$
.
$x_{n}=\hat{1},$ $m’$ : $\hat{0}$. $=y_{0\prec}$




$e+1=n-1$ ; , $1\leq i\leq s$
$1\leq j,$ $k\leq$ a $i,j$ , k , $m’=m_{ij}$ m $=m_{ik}$
. , m// $=m’$ , (1) .
(2) , $y_{n-1}\in B_{i}$ $x_{n}-1\in$ C, . , $i<k$
, $m’<^{\Omega}$ m .
2 , $e+1<n-1$ .
$\{y_{0}, y_{1}, \ldots, y_{\text{ }+1}\}\subset m’’\in \mathcal{M}$ , $\{yo, y1, \ldots, ye+1\}\subset(m^{u}\backslash \{z\})\in$
M’ . , $z\in.m’’$ rank $z=n-1$ . , $m’<^{\Omega}m$
: , $m’\backslash \{y_{n-}1\}<^{\Omega’}m\backslash \{X\}n-1$ . ,
, $m”\backslash \{Z\}.<^{\Omega’}m\backslash \{X\}n-1$ . : $m”<^{\Omega}m$
, (1) .
, $m”<^{\Omega}m$ m” m’$\backslash \{x_{e}\}$
, $m^{m}<^{\Omega}$ m m”’ m\{xe}
. , $m”\backslash \{yn-1\}<^{\Omega’}m\backslash \{x\}n-1$ , , $(m\backslash \{X_{\text{ }}\})\backslash \{x-1\}n$
$\text{ _{}m’’’}’\backslash \{x_{n-1}\}<^{\Omega’}m,\backslash \{x_{n-1}.\}$ m/”’ .
, $m’\backslash \{y_{n-1}\}<^{\Omega’}m\backslash \{x_{n-1}\}$ . , $m’<^{\Omega}m$
, (2) . I
38. $(P, \leq)$ , $2\vee\supset$
.
. $x<y$ $x,$ $y\in$ P , $X–x_{0}\prec x_{1}\prec\cdots x_{P}=y$





$=u_{0}\prec u_{1}\prec\cdots\prec u_{r}=x(y=v_{0}\prec v_{1}\prec$
. . . $\prec v_{s}=\hat{1}$ )) $\hat{0}$ $x$ ( $y$ 1) . ,
$=u_{0}\prec\cdots\prec u_{r}--x=x_{0}\prec.\cdots\prec x_{p}=y=v_{0}\prec\cdots\prec v_{s}\wedge=\hat{1}k$
$\mathrm{D}=u_{0}\prec\cdots\prec u_{r}=X=y\mathit{0}\prec\cdots\prec yq=y=v\mathit{0}\prec\cdot:\cdot\prec v_{S}=1$
$r+p+s,$ $r+q+s$ $\hat{0}$ 1 .





4.1 ( ): $(P, \leq)$
(locally upper semimodular) $\text{ },$ $X\prec u$ , $v$
$u,$ $v<t$ , $y\in P$ , $u\prec y,$ $v\prec y$ $y\leq t$
.
42. $(P, \leq)$ .
, $(P, \leq)$ . ..
. $m,$ $m’\in \mathcal{M}$ m : $\hat{0}=x_{\mathit{0}}\prec x_{1}\prec\cdots\prec x_{P}=\hat{1}$ mt : $\hat{0}=$
$y_{0}\prec y_{1}\prec\cdots\prec y_{q}=\hat{1}$ , $x_{i}=y_{i}(i=0,1, \ldots, e)$ $x_{\text{ }+1}\neq y_{\text{ }+1}$
. $p=e=$ q .
$e<p$ , $(P, \leq)$ , $x_{\text{ }+1}\prec x_{e+\mathit{2}}’$
$y_{e+1}\prec x_{e+\mathit{2}}’$ $x_{\text{ }+\mathit{2}}’$ . ’, . $(P, \leq)$
, $x_{\text{ }+\mathit{2}}\prec x_{e+3}’$ $x_{e+\mathit{2}}’\prec x_{e+3}’$ $x_{e+3}’$ .
, )’ O $=x_{0}\prec x_{1}\prec\cdot:\cdot\prec X_{\text{ }}\prec y_{\text{ }+1}\prec x_{\text{ }+2}’\prec\cdot:\cdot\prec x_{p}’=\hat{1}$
. , , p=q . I
4.3 (Bj\"Orner$(1980)[1]$ ):
.
. 37 , $P$ $\mathcal{M}$ (1)
(2) $\Omega$ . \Omega \triangle (P)
.
.
$m,$ $m’\in \mathcal{M}$ , $m$ : $\hat{0}=x_{0}\prec x_{1}\prec\cdot\cdot\cdot\prec x_{n}=\hat{1}$
$m]$ : $\hat{0}.=y_{0}$. $\prec y_{1}\prec$. $\cdots\prec y_{n}=\hat{1}$ m’
$\prec^{\Omega}$ .m . $d$
$i\leq d$ $x_{i}=y_{i}\dot{\text{ } _{ } }$ , $g$ $y_{d+1}.<x_{g}$
.
P , $y_{d+1}\prec z_{d+\mathit{2}}$ $x_{d+1}\prec z_{d+\mathit{2}}$ ,
$z_{d+\mathit{2}}<x_{g}$ zd+2\in P . $g>d+2$ , ,
$z_{d+\mathit{2}}\prec z_{d+3}$ $x_{d+\mathit{2}}\prec z_{d+3}$ , $z_{d+3}<x_{g}$ $z_{d+3}\in P$
. , $z_{g}=x_{g}$ . $g$ ,
$d+1\leq e\leq g-1$ $e$ $y_{e}$ \neq x $z$ \neq x
.
$z_{d+1}=y_{d+1}$ , $i=d+1,$ $d+2,$ $\ldots,g-1$ , $m_{i}$
0 $=x_{0}\prec x_{1}\prec\cdots\prec x_{i-1}\prec z_{i}\prec z_{i+1}\prec\cdot-$ $\prec z_{g-1}\prec x_{g}\prec x_{\mathit{9}+1}\prec$
$...\prec x_{n}=\hat{1}$ . $m’<^{\Omega}$ m , 37
$\Omega$ (1) $l_{\sim}^{arrow}‘\zeta \text{ }md+1<^{\Omega}m$ . , $m”<^{\Omega}m$
m\{xd+l} $\subset m’’$ ( ,
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), , \Omega (2) ( 37)
$m_{d+\mathit{2}}<^{\Omega}m$ . , m” $<^{\Omega}$ m $m\backslash \{X_{\text{ }}\}$ $\subset m’’$
( ) , $m_{d+3}<^{\Omega}m$ .
$\text{ _{ }},arrow$ $e$ $m\backslash \{x_{e}\}$ m $\Omega$
, $m_{g-1}<^{\Omega}m$ . ,
$m_{g-1}<^{\Omega}m$ m\{xg $-1$ } $\subset m_{g-1}$ . I
5
Bj\"orner ( ) \neq \iota .\tilde
,
, . – , ,
,
. , $(P, \leq)$
$(P, \leq’),$ $(x\leq’y\Leftrightarrow y\leq x)$
– , ,
. ,
, . , $(P, \leq)$
, $(P, \leq’)$ .
, ,
.
5.1 ( ): $(P, \leq)$
(locally weak upper semimodular) , $x\prec u,$ $v$
$u,$ $v<t$ , $w_{1},$ $\ldots$ , $w_{l,y_{1}},$ $\ldots,$ $y_{\mathit{1}}+1\in P$ , $x\prec$
$w_{i}(1\leq i\leq\ell),$ $u=w0,$ $w_{1}\prec y_{1},$ $w_{1},$ $w_{\mathit{2}}\prec y_{\mathit{2}},$ $\ldots,$ $w_{\ell},$ $w_{\ell+}1=v\prec y_{l+1}$
$y_{i}\leq t(1\leq i\leq\ell+1)$ .
52. $(P, \leq)$
. , $(P, \leq)$ .
. $P$ .
$P$ 2 , . $P>2$ ,
$P$ .
$P$ $p+1$ . m, $m’\in M$
$m$ : $\hat{0}=x_{0}\prec x_{1}\prec\cdot\cdot:\prec x_{P}=\hat{1}$ $m’$ ; $\hat{0}=yo\prec y_{1}\prec\cdots\prec y_{q}=\hat{1}$
, $x_{i}=y_{i}(i=0,1, \ldots, e)$ $x_{\text{ }+1}\neq y_{\text{ }+1}$
. $P$ , $x$ $=y_{e}\prec w_{i}(i=$
$1,$ $\ldots,l),$ $x_{\text{ }+1}=w_{0},$ $w_{1}\prec u_{1},$ $w_{1},$ $w_{\mathit{2}}\prec u_{\mathit{2}}$ , ..., $w_{P},$ $w_{\ell+1}=y_{\text{ }+1}\prec u_{\ell+1}$
$u_{i}\leq\hat{1},$ $1\leq i\leq P+1$ $w_{1},$ $\ldots,$ $w\ell,$ $u_{1},$ $\ldots,$ $u_{l+1}\in P\text{ }$




$m$ $m’$ $w_{0},$ $\ldots,$ $w_{l+1},$ $u_{1},$ $\ldots$ , $u_{\mathit{1}+1}$
1:
. , $\{z\in P : u_{i}\leq z\}\subset P_{i-1^{\cap}}Pi(i=1, \ldots,\ell+1)$
$\{z\in P : u_{i}\leq z\}$ , $P_{i}(i=0, \ldots,\ell+1)$
. , $P$ .
$\circ$




53( ): $(P, \leq)$
(locally weak lower semimodular) , $(P,$ $\leq^{J}$
$)$ . , 2 $\leq’$
$x.\leq\prime y.\Leftrightarrow y\underline{<}x$ .
54. $(P, \leq)$ . ,
$(P, \leq)$ $\Leftrightarrow(P, \leq^{J})$
.
. $\Rightarrow$ .
, $x,$ $t,$ $x\leq t$ , l ( $0\leq l\leq \mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}(t)-\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}(x)$ )
$P_{l}(x, t)=$ { $u\in P|x\underline{<}u\leq t$ , rank $(u)=\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}$ $(x)+l$}
, $(P, \leq)$
, $x\leq$ , $P_{1}(x, t)\cup P_{\mathit{2}}(x, t)$
, , $(P, \leq)$
, $x\leq t$ ,
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$P_{\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}}(t)-\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}\langle x$) $-2(X, t)\mathrm{U}$ Prank $(t)-\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}\langle x$) $-1(x, t)$
.
$(P, \leq)$ , $x\leq t$ 1 $\leq l\leq$
rank $(t)$ –rank $(x)-2$ $x,$ $t\in P$, $l$ ,
$P\iota\cup P\iota_{+}1$
. $l=1$ , $(P, \leq)$
, $l\geq 2$
. , $l-1$
, $P_{l-1}(x, t)=\{y1, \ldots, y_{p}\}$ , , $P_{l}(X, t)= \bigcup_{i=1}^{p}P_{1}(yi, t)$
$P_{l+1}$ $(x,t)= \bigcup_{i1\mathit{2}}^{p}rightarrow-P(.yi, t)$ . $(P, \leq)$
, $y_{i}\in P_{l-1}(x, t)$ , $P_{1}(y_{i}, t)\cup P2(y_{i}, t)$
. ,
, $u,$ $v\in P_{l}(X, t)$ $u=u_{\mathit{0}},$ $u_{1},$ $\ldots,$ $u=vr$
, $j=0,$ $\ldots,$ $r-1$ $u_{j}$ $u_{j+1}$
. , $u_{j}$ . $u_{j+1}$
$P_{l}(x, t)\cup P\iota_{+}1(X, t)$





55( ): $(P, \leq)$ , $\triangle(P)$
, $P$ .
. $m_{1},$ $\ldots m_{n}$ $\triangle(P)$ .
:
$(*)$ $m_{s},$ $m_{t}$ , $x,$ $w\in m_{s}\cap m_{t}$ $y\in- m_{S}\backslash mt,$ $Z\in m_{t}\backslash m_{s}$
, $x\prec y\leq w,$ $X\prec Z\leq w$ , $y,$ $z$ $x,$ $w$
.
$|m_{S}\backslash m_{t}|$ .
(step 1) $|m_{S}\backslash m_{t}|=2$ , $(**)$ :
$(**)$ :
$(***)m$ : $\hat{0}=x_{0}\prec x_{1}\prec\cdots\prec X$ $\prec X_{\text{ }+1}\prec X_{\text{ }+2}\prec X_{\text{ }+3}\prec\cdots\prec x_{n}=\hat{1}$
$m’$ : $\hat{0}=x_{0}\prec x_{1}\prec:\cdot\cdot\prec x_{e}\prec y_{\text{ }+1}\prec y_{e+2}\prec x_{\text{ }+3}\prec\cdots\prec x_{n}=\hat{1}$
m’ $<m\text{ }$ $x_{\text{ }+1}\neq y_{\text{ }+1},$ $x_{e+\mathit{2}}\neq y_{\text{ }+2}$ , $x_{\text{ }+1},$ $y_{\text{ }}+1$
$X_{e},$ $X_{\text{ }+3}$ .
.
$(**)$ :,
$(m_{S}, m_{t})$ $(***)$ .
$m_{1},$ $\ldots m_{n}$ \triangle (P) , $v\in(m_{t}\backslash m_{S})$ $m_{i}(<m_{t})$
, $m_{t}\backslash m_{i}=\{v\}$ . , 2 :
1.$\cdot$ $v=x_{\text{ }+1}$ .
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$m_{i}$ $m_{i}$ : $\hat{0}=x_{0}\prec x1\prec\cdot\cdot\prec X’$. $\prec z_{\text{ }+1}\prec x_{\text{ }+}\mathit{2}\prec x\prec\text{ }+31^{\cdot}.:\prec x_{n}=$
$\hat{1}$ . $m_{i}<m_{t}$ , $m_{t}$ , $y_{\text{ }+1}$ $z_{\text{ }+1}$
. , $x_{\text{ }+1}$ $y_{e+1}$
. .
2:. $v=x_{\text{ }}+\mathit{2}$ . $-$
$m_{i}$ : $\hat{0}=X\mathit{0}\prec x_{1}\prec\cdots\cdot\prec X_{\text{ }}\prec x_{e+1}\prec z_{\text{ }+\mathit{2}}\prec X_{\text{ }+3}\prec\cdots\prec x_{n}=\hat{1}$
. $x_{\text{ }+1}$ $y_{\text{ }+1}$ , $y_{\text{ }+2}\neq$
$z_{\text{ }+\mathit{2}}$ . , $m_{s}$ $m_{i}$ $(***)$ , $(m_{s}, m_{t})$
.
(step 2) $|m_{S}\backslash m_{t}|\leq k-1$ ( $m_{S}$ , m $(*)$
, $|m_{S}\backslash m_{t}|=k$ ( $m_{S}$ , m
$(*)$ .
$(m_{s}, m_{t})$
(1) $|m_{s}\backslash m_{t}|=k$ ,
(2) $x,$ $w\in m_{s}\cap m_{t},$ $y\in m_{s}\backslash m_{t},$ $z\in m_{t}\backslash m_{s}$ , $x\prec y\leq$
$w,$ $x\prec z\leq w$ , $y$ , z $x,$ $w$
$-$
. $k=2$ , $v\in$
$(m_{t}\backslash m_{S})$ $m_{i}(<m_{t})$ , $m_{t}\backslash m_{i}=\{v\}$ . , $\{u\}=$
$m_{i}\backslash m_{t}-$ . , 2 :
$v=z$ :(step 1) 1 ,
.
$v\neq z$ : $u\in m_{s}$ , $|m_{S}\backslash mi|=k-1$ . ,
$(m_{S}, m_{i})$ . $u\not\in m_{S}$
.
, $|m_{S}.\backslash m_{i}|=k$








56( ): $(P, \leq)$
, $\mathcal{M}$ P . ,
$E(P)=\{\{m, m’\} : m, m’\in \mathcal{M}, |m\backslash m’|=1\}$ , $G(P)=$
$(\mathcal{M}, E(P))$ . $\{m, m’\}\in E(P)$ $i=\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}v(\{v\}=$
$\{m\backslash m’\})$ . $G(P)$ $P$
(maximal chain $\mathrm{g}\mathrm{r}\mathrm{a}_{\mathrm{P}^{\mathrm{h}})}$ .
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11: $\overline{0}\prec g\prec c\prec a\prec\hat{1}$
$2$ $\prec g\prec d\prec a\prec$
3 : $\hat{0}\prec h\prec d\prec a\prec\hat{1}$
$4$ : $\hat{0}\prec h\prec e\prec a\prec\hat{1}$
$5$ : $\hat{0}\prec h\prec e\prec b\prec\hat{1}$
$6$ : $\hat{0}\prec h\prec f\prec b\prec\hat{1}$
$7$ : $\hat{0}\prec g\prec f\prec b\prec\hat{1}$
$8$ : $0\prec g\prec C\prec*b\prec\hat{1}$
$(P, \leq)$ $G(P)$
2: $\Delta(P)$
, $(P, \leq)$ ,
$\triangle(P)$
.
57( $(\mathrm{C})$ ) $:(P, \leq)$ , $\cdot$ $S\subset \mathcal{M}$
. $G(P)$ $S$ $(C)$ :
$(C)\cdot G(S)$ $S$ $G(P)$ , $m,$ $m’\in S$
. , $m$ $m’$ $G(S)$ ,
$\{m’’’, m\}\prime\prime$ , $\{i|\exists u\in m\backslash m’s.t. i=\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}u\}.$
,. .
.
58( ): $(P, \leq)$
. $\vec{\mathrm{c}}$ , $(P, \leq)$
, $G(P)$ A4 (C)
.
. ) .
$m,$ $m’\in \mathcal{M}$ $|m\backslash m’|=1$ , .
, m, $m’\in \mathcal{M}$ $|m\backslash m’|\leq k-1$ ,
$G(P)$ m $m’$ co1$(m, m’)=\{i$ : $\exists v\in$
$m\backslash m’\mathrm{s}.\mathrm{t}$ . rank $v=i$ } .
$m,$ $m’\in \mathcal{M}$ $|m\backslash m’|=k$ $m$ : $\hat{0}=x_{\mathit{0}}\prec X1\prec\cdots X$ $\prec$
$x_{\text{ }+1}\prec\cdots\prec x_{f-1}\prec x_{f}\prec x_{f+1}\prec.\cdot\ldots\prec x_{n}.=.\hat{1},$ $m’:.\hat{0}=x_{0}\prec x_{1}\prec$
. . . $x$ $\prec y_{\text{ }+1}\prec\cdots\prec y_{f-1}\prec x_{f}\prec y_{J+1}\prec\cdots\prec y_{n}=\hat{1}$ , $x_{i}=y_{i}$ for
$i=0,1,$ $\ldots,$ $e$ $x_{i}\neq y_{i}(i=e+1, \ldots, f-1)$
. $(P, \leq)$ , $w_{1},$ $\ldots,$ $w_{l},$ $u_{1},$ $\ldots$ : $u_{l+1}\in$
$P$ , $x$ $\prec w_{i},$ $(i=1, \ldots, \ell),$
$x_{\text{ }+1}=w_{0},.w_{1}\prec u_{1},$ $w_{1},$ $w_{\mathit{2}}$.
$\prec\sim$
$u_{\mathit{2},.l}.,$ $w_{l},$ $wp+1=y_{\text{ }+1}\prec u_{\ell+1}$ $u_{i}\leq x_{f},$ $(i=1, \ldots,\ell+1)$ $g-$ .
, $u_{i}\leq x_{f},$ $(1\leq i\leq q+1)$ , $u_{i}=u_{i\text{ }+2}\prec u_{i\text{ }+3}\prec\cdots\prec$
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$u_{if-1}\prec x_{j},$ $(1\leq i\leq\ell+1)$ $uie+3,$ $\cdots,$ $uif-1(1\leq i\leq\ell+1)$
. $m=m^{\langle 00)}$ : $\hat{0}=x_{0}\prec x_{1}\prec\cdots x_{e}\prec x_{e+1}\prec\cdots\prec x_{f-1}\prec$
$x_{f}\prec x_{f+1}..\prec.\cdot.\ldots\cdot$
. $\prec x_{n}=\hat{1}$ , m(01) : $\hat{0}=x_{0}\prec X_{1}\prec’\cdot\cdot x$ $\prec$
$x_{\text{ }+1}\prec u_{1\text{ }+2}\prec..:$ $\prec u_{1j-1}\prec x_{f}=y_{f}\prec y_{f+1}\prec..\cdot\cdot\prec y_{n}=\hat{1}$
. , $m^{\mathrm{t}^{i}0)}$ : $\hat{0}=x_{0}\prec x_{1}\prec\cdots x$ $\prec w_{i-1}\prec u_{i\text{ }+2}\prec\cdots\prec$
$u_{i-1j-1}\prec x_{f}=y_{f}\prec y_{J+1}\prec...$ $\prec y_{n}=\hat{1}(i=1, \ldots,l+1)$
$m^{(i1)}$ : $\hat{0}=x_{0}\prec x_{1}\prec.$ . . $x$ $\prec w_{i}\prec u_{i\text{ }+\mathit{2}}\prec.$ . . $\prec u_{if-1}\prec x_{f}=$
$y_{f}\prec yJ+1\prec\cdot:\cdot\prec y_{n}=\hat{1}(i=1, \cdots,l),$ $m^{l+11}=m’$ .
, $m^{\mathrm{t}^{i}0)}$ $m^{\langle i1)}(i=0, \ldots,l+1)$ $e+1$ : $(\in \mathrm{C}\mathrm{o}1(m, m’))$
. , $m^{(i1)}$ $m^{()}i+10(i=0, \ldots, \ell)$ ,





, $m$ $m’$ co1 $(m, m^{t})$
.
( ) $x\prec u,$ $v(u\neq v)$ $u,$ $v\leq t$ , rank $u=$
rank $v=e+1$ , rank $t=f$ . , $m,$ $m’\in \mathcal{M}$ m : $\hat{0}\prec$
$...\prec x\prec u\prec x_{e+2}\prec..$ $:\prec x_{f-1}\prec t\prec x_{f+1}\prec\cdots\prec x_{n-1}\prec\hat{1}$
$m’$ : $\hat{0}\prec\cdots\prec x\prec v\prec y_{\text{ }+2}\prec\cdots..\prec y_{f-1}\prec t\prec x_{!+1}\prec\cdots\prec x_{n-1}\prec\hat{1}$
. , co1$(m, m’)\ni e+1$ . , $m$ $m’$
co1$(m, m’)$
. $m^{(0)}=m,$ $m(1),$ $\cdots,$ $m(p-1),$ $m^{\langle)}p=m’$ .
, m(i)\mbox{\boldmath $\delta$}‘‘‘ $x$ , $t$




. , $w_{j}(j=1, \ldots, k-1)$ $m^{i_{j}+1}$ $u$
, $u_{j}(j=1, \ldots, k)$ $m^{i_{j}}$. $u$ 1
, $u,$ $v$ $x$ ,
. I
59( ): $(P, \leq)$
. . , $(P, \leq)$
, m, $m’\in \mathcal{M}$ , $G(P)$ $m$ $m’$
$G(P)$ , .
(1) , co1 $(m, m’)=\{i.:\exists v\in m\backslash m’$
rank $v=i$ } ,
(2) $i$ co1 $(m, m^{J})$ , $i-1$ co1$(m, m’)$





5.10 ( (C-k)): $(P, \leq)$ . $G(P)$
(C-k) , $S\subset \mathcal{M}(|S|=k)$ $S_{1}\subset S_{\mathit{2}}\subset\cdots\subset S\text{ }$ $=$
$S(|S_{i}|=i(1\leq i\leq. k))$ , $G(P)$ Si $(1 \leq i\leq k)$ ,
$(C)$ .
5.11 ( ): $(P, \leq)$
, $G(P)$ $.(C-|\mathcal{M}|)$
$\overline{\tau}^{\backslash }$ . .
.
.’
( ) $m^{1}<^{\Omega}m^{\mathit{2}}<^{\Omega}\ldots<^{\Omega}m^{|\mathcal{M}|}$ $(P, \leq)$
, $S_{k}=$ { $m^{1},$ $m^{2},$ $\ldots$ , m } $(k=1,2, ..:, |\mathcal{M}|)$ .
, $G(P)$ $S_{k}$ (C) . $m^{1},$ $m^{2}$
, (C) ( ) .
$\text{ }m^{i},$ $m^{j}(i,j<k’(\leq k))$ , $m^{i}$ $m^{j}$ (C)
. $m^{1}<^{\Omega}m^{\mathit{2}}<^{\Omega}\ldots<^{\Omega}m^{\mathcal{M}}$
, $m^{i}(i<k’)$ mk’ , $v\in m^{k’}\backslash m^{i}$
$m^{j}(j<k’)$ $\{v\}=m^{\text{ }\prime}\backslash m^{j}$ . ,
$\{m^{\text{ ^{}\prime}}, m\}j$ co1 $(m^{\text{ ^{}\prime}}, mi)$ . , $m^{j}$
m , co1$(m^{i}, m^{j})$
$G[S^{k’}]$ . co1 $(m^{i}, m^{j})\subset \mathrm{c}\mathrm{o}1(m^{i}, m^{k’})$ ,
$G(P)$ $S_{k’}$ (C) .
( ) $C-|\mathcal{M}|$ , $S_{1}\subset S_{2}\subset\cdots\subset S_{|\mathcal{M}|}(|S_{k}|=$
$k(1\leq k\leq|\mathcal{M}|))$ , $G(P)$ S $(1 \leq k\leq|\mathcal{M}|)$ $(C)$
. $s_{\mathit{0}}=\emptyset$ mk $=S_{k}\backslash S_{k-}1(1\leq k\leq|\mathcal{M}|)$ .
, md $m^{j}(i<$ , $m^{i}\in S_{j}$ $m^{j}(i<$
, co1 $(m^{i}, m^{j})$ .
, m , 23 (3)
. , $m^{1}<^{\Omega}m^{2}<^{\Omega}\cdot.d^{-}.\cdot,$ $<^{\Omega}m^{|\mathcal{M}|}$
$\triangle(P)$ . I
2 3 –
, $(C-|\mathrm{A}\not\in|)$ . , 3
– $(P, \leq)$
, $\Delta(P)$ . , 3
– ,
. , , 3
. - , 4 3
, .
, 4 3





3: $G(P)$ , $\Delta(P)$
$1\wedge$
1:. $\hat{0}\prec e\prec c\prec.a\prec\hat{1}$
$2$ : $\hat{0}\prec e\prec C\prec b\prec\hat{1}$
$3$ : $\hat{0}\prec e\prec d\prec b\prec\hat{1}$
$4$ : $\hat{0}\prec e\prec d\prec a\prec\hat{1}$
$5$ : $\hat{0}\prec f\prec d\prec a\prec\hat{1}$
$6$ : $\hat{0}\prec f\prec d\prec b\prec\hat{1}$
$7$ : $\hat{0}\prec f\prec C\prec b\prec\hat{1}$
$8$ : $\hat{0}\prec f\prec c\prec a\prec\hat{1}$
$(P, \leq)$ $G(P)$







5.12 ( ): $G$ . $\overline{C}$ $G$
) , $\overline{C}$ , $G$
. ( 5 )
(1) $\overline{C}$ , .
(2) $C$ $G$ . $C’$ $G$
, $\dot{C}$ , 2
. $\{C_{1}, \ldots , C_{k}\}$ $C$ C’ $C\oplus C’$
. , $C$ $C_{1},$
$\ldots,$
$C_{k}$
$C^{t}$ , $C$ $C^{t}$ . , $\{C_{1}, \ldots, C_{k}\}$
, 2 ,
. .
$\overline{C}$ , (2) ,
, $\overline{C}$ ,
, .
5.13. $(P, \leq)$ ,
. $C$ $G(P)$ , $C^{t}$ $C$ $G(P)$
2 . , $\{C_{1}, \ldots , C_{k}\}$ $C$
C’ C\oplus C’ $G(P)$ , $C_{i},$ $(\dot{1}\leq$
$i\leq k)$ – .
. I
117
5.14 ( ): $(P, \leq)$
. $\Delta(P)$ , $G(P)$
.
:
. . $\Delta(P)$ ,
$m^{1}<^{\Omega}m^{\mathit{2}}<^{\Omega}\cdots<^{\Omega}m^{\mathit{1}}$ $\Delta(P)$ \neg . , $S_{k}=$
{ $m^{1},$ $\ldots$ , m } $(k=1, \ldots,\ell)$ . $S\subset \mathcal{M}$ , $G(S)$ $S$
$_{arrow}’ G(\mathrm{p})-$ . , $k_{0}(1<k_{0}\leq|\mathcal{M}|)$
, $G(S_{k\text{ }})$ $G(S_{k1})\text{ }-$
. $m=S_{\text{ _{}0}}\backslash s_{k}\text{ }-1$ , , $C$ $G(S_{k\text{ }})$
. , m $C$
. $m^{t}$ $m”$ $C$ $m$ 2 . $G(P)$
$S_{k_{\text{ }}-1}$ (C) , $G(s_{k_{\text{ }}}-1)$ $m’$
$m”$ , 2 ..(m\not\in Sk $-l$
, m\not\in ). . , $C$ 3 , $\Pi$
$C$ . $C’=\Pi\cup\{m’, m\}\cup\{m, m^{\prime J}\}$ ,
|{C’ } $|=|\mathrm{c}\mathrm{o}1(\{m’, m\})\cup \mathrm{C}\mathrm{o}1(\{m, m\prime t\})|\leq$
$2$ . $C$ , C\oplus C’
( 5.13) , , $G(s_{k1})\text{ }-$
. , . $\triangle(P)$
. 1
5.15. $(P, \leq)$ .




. $G(P)$ , $\triangle(P)$
$\sqrt[\backslash ]{}^{\text{ }}\backslash \backslash$ .
’
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